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1.0 I N T R O D U C T I O N

URS Consu l tant s , I n c . (URS) has been tasked by the U . S . Environmental Protect ion Agency
(EPA) under the Alternat ive Remedial Contrac t s S t r a t e g y (ARCS) Contract Number 68-W9-0053
to conduct a S i t e I n s p e c t i o n Prioritization (SIP) (Work Assignment Number 2 1 - 8 J Z Z ) for the
Rico-Argentine (R-A) site (CERCLIS ID# COD980952519) located north of Rico, Colorado, 81332.
Previous work at the site includes an EPA Potential H a z a r d o u s W a s t e S i t e - S i t e I n s p e c t i o n
Report (Form 2070-13) compiled by S t a t e of Colorado, Department of H e a l t h (CDH) personnel
in J u n e 1984 and a second Form 2070-13 completed by an EPA contractor, Ecology and
Environment ( E & E ) , in November 1984. An EPA surface water and sediment sampl ing e f f o r t
was conducted by E&E on November 14, 1984 and an Analyt i ca l Results Report (ARR) was
delivered to the EPA on J u l y 29, 1985. The U . S . Department of the Interior, Bureau of
Reclamation (BOR) has conducted surface water and sediment sampling on Silver Creek and
the Dolores River several times a year from 1989 through 1993 (Ecology and Environment ( E & E )
1985; U . S . Environmental Protection Agency (EPA) 1984a; EPA 1984b; U . S . Department of the
Interior, Bureau of Reclamation (BOR) 1994). Thi s SIP was assigned to a URS investigator on
Apri l 11, 1994.

2.0 OBTECTIVES

The purpo s e of this SIP is to review existing data for the A-R site and i d e n t i f y whether data
gaps exist with respect to the revised Hazard Ranking Sys t em (HRS) at the R-A site, and to
provide s u f f i c i e n t documentation for the EPA to determine the human heal th and
environmental impac t s posed by the R-A site, thus determining the a p p r o p r i a t e f u t u r e course
of action.

The s p e c i f i c o b j e c t iv e s of this SIP are to:

• Summarize the previous work at the R-A site;
• I d e n t i f y , quan t i fy (if p o s s i b l e ) and characterize source areas at tr ibutable to this site;
• I d e n t i f y waste avai lab i l i ty to each migration pathway;
• I d e n t i f y whether there is a po t en t ia l f or , or actual impact on, receptor targets; and
• I d e n t i f y relevant data gap s for each migration pathway.
68-41881.41.00006
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3.0 B A C K G R O U N D

3 . 1 S I T E L O C A T I O N

The R-A site encompasses approx imat e ly 75 acres of s e t t l ing ponds near the east end
of Dolores County in trie Rico Mountains in the southwestern corner of Colorado
( F i g u r e 1). A total of a p p r o x i m a t e l y 2,500 acres of mining operations have been
con so l ida t ed under one ownership (EPA 1984b). The Rico Mountains are a subsidiary
group of peaks on the southwest f r inge of the San J u a n Mountains (U.S. Geolog i ca l
Survey (USGS) 1974). The legal de s cr ip t ion for the R-A site is the southeast quarter of
Sect i on 25, T o w n s h i p 40 N, Range 11 W. The approximate site coordinates are 37° 42'
05" N o r t h l a t i t u d e and 108° 01' 39" W e s t longi tude . The site can be reached by
proceeding south from T e l l u r i d e , Colorado on S t a t e Highway 145 over Lizard H e a d Pass
to Rico or by proceeding north f r om Cortez on S t a t e Highway 145.

3 . 2 S I T E D E S C R I P T I O N

S i t e de s cr ip t ion information included here is taken primarily f r om EPA; C D H ; and S t a t e
of Colorado, Division of Mines (DOM) f i l e documents. The R-A site is an inactive
mining operation located in portions of two drainages, Silver Creek and the Dolores
River, above the town of Rico. Silver Creek and the Dolores River have their c on f lu enc e
within the town of Rico ( F i g u r e s 1 and 2). The underground mine workings are
interconnected and the drainage water f r om the mines is sent to the St. Louis Tunnel
A d i t where it is discharged into a slaked lime water treatment p l a n t and then a series
of 18 s e t t l i n g ponds before discharging into the Dolores River. The R-A complex has
had a National Pol lu tant Elimination Discharge Sys t em (NPDES) permit (# CO-0029793)
for this discharge system since 1976 but has been f r equen t ly in violation of permit
s tandards (U.S. Environmental Protection Agency, Water Management Division ( W M D )
1994). The discharge has also been regulated under the Colorado Pol lu tan t Discharge
Elimination S y s t e m ( C P D E S ) . The discharge averages a p p r o x i m a t e l y 1.1 to 1.5 million
gal lons per day ( M G D ) (WMD 1994). The St. Louis Tunnel A d i t i s a p p r o x i m a t e l y three-
quarters of a mile to the north of Rico (USGS 1960). Near the St. Louis Tunne l A d i t on
the Dolores River are also a large, inactive s u l f u r i c acid p lan t and two cyanide heap
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leach basins. A p p r o x i m a t e l y one mile northeast up Silver Creek are located another
series of tailings p i l e s and s e t t l i n g ponds , the Blaine Tunne l and the Rico-Argentine Mill
( F i g u r e 2). The entire Rico area has been heavily mined in the pas t . The R-A region
is primarily Bureau of Land Management (BLM) p r o p e r t y located within the San J u a n
N a t i o n a l Fore s t with surrounding peaks up to 14,000 f e e t above mean sea level ( m s l )
and summits in the Rico Mountains over 12,000 f e e t above msl. The town of Rico and
the Dolores River s e t t l ing pond s are at 8,800 f e e t above msl and the Silver Creek
operations at 9,200 f e e t above msl (USGS 1960).

3 . 3 S I T E H I S T O R Y A N D P R E V I O U S WORK

The early history of the Rico mining di s tr ic t began with p r o s p e c t i n g a t t e m p t s in 1861.
Eight years later, several claims were staked at the c on f lu enc e of the Dolores River and
Silver Creek and the area became known as the Pioneer District. Over the next ten
years, several addit ional claims were staked but mining was intermit tent . In 1879, rich
oxidized silver ore was discovered on N i g g e r Baby Hill and a mining se t t lement
e s tab l i sh ed . A few small smelters were built but operations were short-lived. Silver
produc t i on rose to a temporary peak in 1883 and then f e l l off over the next three years.
In 1887, a p r o s p e c t s h a f t on Newman Hill struck the edge of the richest ore body (a
b l a n k e t - t y p e ) ever f ound in the area and development accelerated. By 1890, the Rio
Grande Southern Railroad Company compl e t ed a narrow-gauge line into the camp and
the all-time peak of silver produc t ion was reached in 1893 (USGS 1905; USGS 1974).

By 1895, exp lora t i on and produc t i on act ivi ty showed signs of abating, p a r t l y due to the
silver panic of 1893 and p a r t i a l l y due to exhaustion of the major ore bodies. In 1902,
all of the important mines in the district were consol idated under the United Rico Mines
Company which began produc t i on of base-metal ores. By 1905, the combined values
of lead and zinc produc t ion exceeded that of silver. A c t i v i t y in the Pioneer District
waxed and waned with the economics of mining during the next several years with
W o r l d War I temporarily s t i m u l a t i n g produc t i on f o l l o w e d by a low ebb in 1921 (USGS
1905; USGS 1974). The Rico Argent ine Mining Company (RAMC) was started in 1915
with capi tal f r o m Utah and quickly became a major producer in the d i s t r i c t (State of
Colorado , Division of N a t u r a l resources, Bureau of Mines (BOM) 1915).
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Advances in the metal lurgical industry, par t i cu lar ly in f l o t a t i o n proces se s , made Rico's
complex s u l f i d e ores more at tract ive in the mid-1920s. Ores were s h i p p e d to custom
f l o t a t i o n mi l l s in Salt Lake Ci ty until 1926 at which time a 250-ton custom mill was built
at Rico by the Internat ional S m e l t i n g Company, a subsidiary of Anaconda Mining
Company. The RAMC, working the south side of Si lv er Creek, was one of the major
producers during this period. Base-metal peak produc t i on occurred in 1927, by 1928
the custom mill in Rico had shut down, in 1929 the Depression drove down the
economy and by 1932 product ion had ceased (USGS 1974).

Mining resumed in 1934 and activities f l u c t u a t e d until 1939 when RAMC f i n i s h e d a 135-
ton f l o t a t i o n mill and started s t eady produc t i on (BOM 1939a; BOM 1939b). The RAMC
obtained control of most of the mining proper t i e s in the d i s tr i c t during this time (BOM
1942a; USGS 1974). By 1940, the mill capac i ty was up to 150 tons (BOM 1940; USGS
1974). In the early 1940s, RAMC began se l l ing pyrite ore to vanadium producers in
Utah (BOM 1942b; BOM 1943). The narrow-gauge railroad line was abandoned in 1951
for economic reasons. By 1955, the long crosscut from the Argentine s h a f t on Silver
Creek to the St. Louis tunnel on the Dolores River was f i n i s h e d , lowering the water
level in the Silver Creek workings by 450 f e e t . A l s o in 1955, RAMC compl e t ed and put
in operation a p lant for the produc t ion of s u l f u r i c acid f r om pyrite near the St. Louis
A d i t . Nine years later, the p l a n t was put on s tandby basis due to a cutback in the
uranium program in which the s u l f u r i c acid was used (USGS 1974).

On May 26,1971, all RAMC mining operations ceased, equipment below the "500 level"
was removed and the lower level s allowed to f l o o d and drain through the St. Louis
Tunne l (BOM 1971). In 1973, RAMC sampled the old mine d u m p s and began work on
a 300 f o o t by 500 f o o t leaching pad next to the old s u l f u r i c acid p l a n t . A H y p a l o n liner
was in s ta l l ed in this leach pad. A p r e c i p i t a t i o n and recovery process using three
pound s of cyanide per ton of water was begun on a p i l e containing a p p r o x i m a t e l y
100>000 tons of raw ore. Early in the s tart-up, an over f l ow of the l eaching liquor
occurred with an unknown amount released to the Dolores River (BOM 1974). In 1974,
a p p r o x i m a t e l y $1,200,000 of product ion, inc lud ing gold and silver, was obtained ( S t a t e
of Colorado, Division of Mines (DOM) 1975a). In 1975, an a d d i t i o n a l leach pad
containing 55,000 tons of raw ore was constructed in a s e t t l i n g pond or ig ina l ly used by
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the acid p l a n t . A H y p a l o n liner was p la c ed in this pad and a 3% to 4% cyanide
so lut ion used with added lime (DOM 1975b).

The Anaconda C o p p e r Company (ACC) acquired the Rico Argentine Mine proper ty
from RAMC in 1980. ACC began a surface dr i l l ing program for explorat ion, mos t ly of.
molybdenum (Anaconda Minerals Company (AMC) 1994; DOM 1980; DOM 1981). ACC
continued with both sur face and underground exploratory dr i l l ing over the next several
years ( A M C 1994; DOM 1982; DOM 1983). ACC also built a water treatment p l a n t at
the St. Louis Tunnel discharge and carried out several other environmental e f f o r t s such
as pond s tabi l izat ion, adit p l u g g i n g , and c a p p i n g of well s (AMC 1994; WMD 1994).

In 1984, an EPA Potential Hazardou s W a s t e S i t e - S i t e I n s p e c t i o n Report (Form 2070-13)
was comple t ed a f t e r a site visit by two CDH geo log i s t s . Minimal information is
contained in the report a l though it did discuss a N P D E S permit issued to RAMC in 1976
with a compliance s chedule (EPA 1984a). T h i s permit has been renewed several times
and currently is in e f f e c t through Sep t ember 30, 1995 (WMD 1994). The report also
stated that the CDH Water Quality Control Division ( W Q C D ) issued a Noti c e of
Vio la t i on (NOV) and a Cease and Desist Order ( C D O ) in 1980 because of RAMC
problems in meeting compliance l imitations (EPA 1984a). The NOV and CDO were
amended on December 17, 1981, and s p e c i f i e d exceedances of zinc and copper
s tandards . T h i s led to the deve lopment of a water treatment system using slaked lime
at th e St . Louis Tunne l A d i t (WMD 1994). In October 1984, E&E' s F i e l d I n v e s t i g a t i o n
Team (FIT) conducted a site visit which confirmed that ACC had started water
treatment operations using slaked lime at the St. Louis A d i t . E&E personnel also f ound
two piezometer wells, between the Silver Creek tai l ings ponds and Silver Creek,
a p p a r e n t l y ins ta l l ed in 1981 by Dames and Moore as part of a geotechnical s tudy on the
s tab i l i ty and po t ent ia l expansion of the ponds (E&E 1984a). A s a m p l i n g p l a n was
issued on October 18, 1984 (E&E 1984b). F i e l d s a m p l i n g was conducted on
November 14, 1984 and involved the co l l e c t i on of nine surface water sampl e s and eight
sediment sample s . No source or target samples were co l l e c t ed during the s a m p l i n g
e f f o r t . F i e l d personnel noted that leachate appeared to be migrating f r om the s e t t l i n g
p o n d s above Silver Creek to Si lv er Creek. T h e y also noted that both sur fac e water
bodies contained iron-stained cobbles ( E & E 1984b; E&E 1984c; EPA 1984b). An ARR
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was issued by E&E in 1985. The ARR concluded that the sur fac e water sampl e s
contained elevated manganese concentrations and that the sediment s a m p l e s contained
arsenic, cadmium, c o p p e r , iron, l ead , manganese and zinc at much higher
concentrations than upgradient sample s ( E & E 1985). A NOV was issued by CDH to
ACC for cadmium permit standard violations in November and December 1984 (WMD
1994).

In 1988, ACC sold their ho ld ing s in the Pioneer Distric t , a p p r o x i m a t e l y 2,500 acres, to
the Rico Development Corporation (RDC), a division of Crystal River E x p l o r a t i o n and
Product ion Company ( A M C 1994; CDH 1988; EPA 1984b; WMD 1994). F i s h tissue
sample s co l l e c t ed f r om S e p t e m b e r 1989 through March 1991, at reservoirs a p p r o x i m a t e l y
40 miles downstream f r o m the R-A site, were found to contain high l eve l s of mercury
( E & E 1991a; E&E 1991b). The U . S . Department of the Interior, Bureau of Reclamation
(BOR) began sur face water and sediment s a m p l i n g in 1989 along the upstream reaches
of the Dolores River and its tributaries to determine po t ent ia l sources of the mercury.
T h i s s ampl ing has continued p e r i o d i c a l l y every year through 1993. The sediment data
show Silver Creek to be the major source of heavy metals, inc luding mercury, in the
upper Dolores River basin. The Apri l 1992 water sample s indicate that , in a d d i t i o n to
Silver Creek, there are numerous sources of mercury in the u p p e r Dolores River basin
and many of them are located well downstream f r o m Si lv er Creek. The s t udy also
shows metal l oad ing f rom various mine drainages which contribute to contamination
of the Dolores River (BOR 1994).

Since RDC obtained the p r o p e r t y f r om A C C , violat ions of the discharge permit have
continued. Another NOV and CDO were issued in 1990 for violations of lead and silver
s tandards . Unpermi t t ed discharge f r om the Blaine Tunnel on Si lv er Creek also was
reported in 1990 which resulted in construction of a concrete dam by RDC to p l u g the
Blaine T u n n e l (WMD 1994). The St. Louis Tunne l discharge has also r e p e a t e d l y f a i l e d
the W h o l e E f f l u e n t T o x i c i t y (WET) t e s t ing required by the N P D E S permit. An
addit ional NOV was f i l e d in 1993 for silver violations and a notation made about
wastewater f l o w i n g into the cyanide basins in which the old H y p a l o n liners are vi s ib ly
weathered and torn. In 1994, the permit violations have inc luded silver, lead and zinc
(WMD 1994; W Q C C 1993).
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In April 1994, the proper ty was sold to Azure, Inc., a development company f rom
Phoenix, Arizona, who is looking into real e s tate development po s s i b i l i t i e s . Azure, Inc.
has retained Walsh and Associates as a consultant (Thei l e 1994).

It has been reported that a large amount of tailings has been moved f rom tai l ings p i l e s
to the town of Rico for use as gravel road cover. The amount of ta i l ings moved and the
years this operation has been used are both unknown at this point (EPA 1994).

3 .4 SITE G E O L O G Y

Detailed in format ion about the geo logy of the R-A site area can be f ound in "Geology
of the Rico Mountains, Colorado" by Whitman Cross and Arthur Coe Spenc e r (USGS
1900); "Geologic A t l a s of the United S t a t e s , Rico Folio" by Whitman Cross and F. L.
Ransome (USGS 1905) and "Geology and Ore Depo s i t s of the Rico District , Colorado"
by Edwin T. McKnigh t (USGS 1974).

The geology of the Rico Mountains is extremely complex with the dominant structure
of the di s tr ic t a f a u l t e d dome centered near a monzonite stock. A central f a u l t e d horst
block of Precambrian rock has been u p l i f t e d about 6,000 f e e t . The lower s l op e s of the
Rico dis trict are generally covered by debris f r om the h i l l s i d e s f r om wash, talus and
l a n d s l i d e processes ( S t a t e o f Colorado, Geological Survey (CGS) 1975; USGS 1900; USGS
1905; USGS 1974).

Bedrock in the dis tric t ranges f r om Precambrian to Permian. Precambrian rocks include
older greenstone and metadiorite and later Uncompaghre Quartzite which is at least
1,000 f e e t thick. Overlying the Precambrian is Devonian age Ouray Limestone
succeeded by M i s s i s s i p p i a n L e a d v i l l e Limestone with a combined thickness of
a p p r o x i m a t e l y 169 f e e t . Both f ormat ions have been metamorphosed by the monzonite
intrusive body. A p p r o x i m a t e l y 2,800 f e e t of Hermosa Format ion ( M i d d l e Pennsylvanian
age) is the next youngest strata. The Hermosa Formation is of great economic interest
because most of the ore d e p o s i t s of the dis trict occur in it, par t i cu lar ly in its l imestone
beds. The Hermosa is overlain by the Rico Format ion (300 f e e t thick) of M i d d l e and
Late Pennsylvanian age. The highest f o rmat i on exposed in the di s tr i c t is the Cut l er
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Format i on of Early Permian age with at least 2,800 f e e t of s trata remaining (USGS 1900;
U S G S 1905; U S G S 1974).

At the end of the Mesozoic Era, the sedimentary sequence was intruded by s i l l s and
dikes of hornblende porphyry. At a later stage, the sequence was intruded by a le s s
silicic stock of monzonite. Channelized metamorphism may extend up to 1.7 miles
f r o m t h e stock ( U S G S 1 9 7 ' 4 ) .

The ore depo s i t s of the district consist of (USGS 1905; USGS 1974):

• Massive s u l f i d e replacement d e p o s i t s in the l imes tones of the Hermosa \
Format ion;

• Contact metamorphic d e p o s i t s of s u l f i d e s and iron oxides in l imestones of
Ouray, Leadv i l l e and Hermosa Formations;

• Veins on frac ture s and small f a u l t s in Hermosa sandstones and arkoses; and

• Replacement d e p o s i t s in residual debris in lower the Hermosa F o r m a t i o n (the
rich blanket d e p o s i t s ) .

3 . 5 S I T E H Y D R O G E O L O G Y

No hydrogeo log i c s tudie s of this area were located during this inve s t iga t i on; thus, the
f o l l o w i n g discussion is based on as sumptions f r om available geo logic s tudie s . The
principal aqui fer in the R-A site area is the shallow alluvial aquifer.

As s tated in Sect ion 3.4, S i t e Geo logy, the valley sides and bottom are th i ckly covered
by de tr i tu s f rom weathering and erosion. T h i s material f orms a shallow unconfined
aqui f er through which the streams and rivers of the region f l o w . H y d r a u l i c
conduct ivi ty i s assumed to be f a i r l y high (10' 2 centimeters per second ( c m / s ) ) ( O f f i c e of
the F e d e r a l Register 1990). The direction of shallow groundwater f l o w is e s t imated to
be south along the Dolores River and southwest along Silver Creek (EPA 1994b). Some
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local areas, such as near ta i l ing s p i l e s , may seal themselves through the s i f t i n g of f ine-
grained material (BOR 1994). The shal low aquifer is heavily mineralized in most cases.
The S t a t e of Colorado, Division of Highways , dri l led a well on the south end of the
town of Rico for water s u p p l y for a maintenance shop but had to abandon it a f t e r a
coup l e of years due to heavy mineralization in the p i p e s ( S t a t e of Colorado, Department
of T r a n s p o r t a t i o n ( C D O T ) 1994; S t a t e o f Colorado, O f f i c e o f the S t a t e Engineer (CSE)
1994).

Deeper bedrock aqu i f e r s exist in the various l imestone strata in the older f ormat ion s and
in the f ra c tur e s in the f ormat ions . Several of the old e xp l ora tory drill holes on the
Dolores River portion of the site, f l o w e d water and had to be capped ( A M C 1988; AMC
1994). Groundwater reaches the sur fa c e in the f orm of several seeps and springs f ound
in the area and a number of these appear to be geothermal in nature. One drill hole
is used by local s to s u p p l y hot water to a pool the local s use to soak in 0ahnke 1994).
Many of the springs contain carbonic acid gas and su lphure t ed hydrogen (USGS 1905),
some springs are calcareous due to the high carbonate of lime contained by many of the
geologic f ormat ions and several springs are iron-bearing and have l e f t local d e p o s i t s of
iron oxide (USGS 1900). In the vicinity of the R-A coupl e , d e ep groundwater has been
allowed to f l o o d the abandoned workings and is discharged through the St. Louis
Tunnel A d i t to a small treatment system (EPA 1984b; WMD 1994).

3 . 6 S I T E H Y D R O L O G Y

The Dolores River and its Silver Creek tributary are the ma jor s ur fa c e water bodies in
the R-A site area. The Dolores River f l o w s to the south pas t the St. Louis Tunne l A d i t ,
the old su l f ur i c acid p l a n t , the cyanide heap leach basins, and numerous tai l ings p i l e s
and s e t t l i n g p o n d s (USGS 1960). Si lv er Creek f l o w s to the southwest and is the source
of the town of Rico's drinking water. Below the drinking water diversion, Silver Creek
f l o w s pas t several mine workings inc luding the Blaine Tunnel and the Rico-Argentine
Mill and s e t t l i n g ponds. Silver Creek f l o w s through the town of Rico b e f or e j o in ing the
Dolores River on the western edge of Rico. The only f l o w rate data is f r o m a gage on
the Dolores River at a point f o u r miles below Rico. At this s tat ion the 41-year annual
mean f l o w rate is 136 cubic f e e t per second (cfs) and the upstream drainage basin
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encompasses 105 square miles (mi 2) (USGS 1993). The Dolores River is not used as a
source of municipal drinking water; however, there are twelve l i s t e d diversions within
f i f t e e n downstream miles of the R-A site. The St. Louis Tunne l is the only diversion
with domestic use l i s t e d , as well as industrial and stockwatering; however, it is d o u b t f u l
that any domestic use a c t u a l l y occurs from this water source. The other s u r f a c e water
diversions are used for irrigation, stockwatering, indu s t r ia l , recreation, f i r e and other
purpo s e s ( C S E 1994).

3 . 7 S I T E M E T E O R O L O G Y

The R-A site is located in a semiarid cl imate zone. The mean annual pr e c ip i t a t i on , as
t o ta l ed f r om the Univers i ty of Delaware ( U D ) database, is 12.8 inches. The net annual
p r e c i p i t a t i o n as ca l cu la t ed f r om p r e c i p i t a t i o n and evapotranspirat ion data obtained f rom
the UD is 4.1 inches (Univer s i ty of Delaware ( U D ) 1986). The 2-year, 24-hour r a i n f a l l
event for the si te is a p p r o x i m a t e l y 1.5 inches (Dunne and L e o p o l d 1978).

4 . 0 P R E L I M I N A R Y P A T H W A Y A N A L Y S I S

T h i s f o l l o w i n g analysis will consider potent ia l site impacts on the air pathway, groundwater
pathway, sur fac e water pathway, and soil exposure pathway u t i l i z ing HRS guide l ine s ( O f f i c e
of the Federa l Register 1990).

4 . 1 S I T E S O U R C E Q U A N T I T Y A N D C H A R A C T E R I S T I C S

Source areas at the R-A site include the es t imated 75 acres of ta i l ing s p i l e s and s e t t l i n g
ponds along both the Dolores River and Silver Creek and an unknown amount of
ta i l ings moved into the town of Rico as street cover. T h i s material has been removed
f r om mining operat ions near Rico and has r e p o r t e d l y caused dying yards in Rico (EPA
1984b; EPA 1993). The St. Louis Tunne l discharge of 1.1 to 1.5 MGD is al so considered
a R-A source (WMD 1994).

The source areas are estimated to contain 400,000 tons of material at the R-A site (EPA
1984b). A number of s ampl ing e f f o r t s have been conducted at the site. T h e s e include
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an ACC contractor f rom 1980 through 1983, EPA-sponsored sampl ing in 1984 and BOR
sampl ing f rom 1989 through 1993. The s e sampl ing e f f o r t s f o cu s ed on surface water and
sediment analyses (EPA.1984b; E&E 1985; BOR 1994). No characterization of the tai l ings
p i l e s , tai l ings pond s or s e t t l i n g pond s has been located in the f i l e search; however,
review of geologic s tudi e s , mining tex t s and personal conversations with employees of
the old mining companies, l eads to an as sumption that cyanide and the heavy metals
typ i ca l ly associated with s u l f i d e ores would be the contaminants of concern in the
source areas. No mention of the use or storage of any other hazardous wastes was
f ound in the f i l e s .

From reports in E P A , CDH and BOR f i l e s , it is assumed that all ta i l ing s p i l e s , tail ings
pond s and s e t t l i n g pond s were constructed with native material without liners or
run-on/runo f f controls. The two cyanide heap leach p a d s that were built did
incorporate H y p a l o n liners and over f low berms but these have not been maintained to
the present time (BOM 1974; DOM 1975b, WMD 1994).

4.1.1 Source Area Data G a p s

No source characterization s a m p l i n g has been conducted at the R-A site.

4 . 2 A I R P A T H W A Y

No ambient air monitoring has been per f ormed at the R-A site. The air pathway was
evaluated on the potent ial to release.

4.2.1 T a r g e t P o p u l a t i o n s

A p p r o x i m a t e l y 92 p e o p l e live in the town of Rico and 123 re s ident s are l i s t ed in
the U . S . Census B u r e a u ' s Rico division which is within the f our-mi l e target
distance limit (U.S. Department of Commerce ( U S D O C ) , Bureau of the Census
1990). The Rico area is experiencing recent p o p u l a t i o n growth due to growth
and overcrowding in T e l l u r i d e . Due to the tail ings that have been moved into
Rico, it is assumed that all 92 residents of Rico live on a source area. From U . S .
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Geological Survey t opographi c maps, the portion of Rico that appear s to s t i l l
have houses covers approx imat e ly two square miles equal to 1,280 acres (USGS
1960). It has been reported that ACC owned 2,500 acres in the Rico area; f r om
this it is assumed that all 123 residents of the Rico division live on a source area.

The f e d e r a l l y l i s ted threatened and endangered Bald eagle (Haliaeetus
leucocephalus) (threatened), Peregrine f a l c o n (Falco peregrinus), Mexican s p o t t e d
owl (Strix occidentalis lucida) (threatened), Southwestern W i l l o w F l y c a t c h e r
(Empidonox trailli extimus) (proposed endangered), and Black- f o o t ed Ferre t
(Mustela Nigripes) ( endanger ed) p o t e n t i a l l y inhabit the area (U.S. Department of
the Interior, F i s h and W i l d l i f e Service (FWS) 1994). Federal cand ida t e (Category
2) species N o r t h American wolverine (Gulo gulo luscus), Northern goshawk
(Accipiter gentilis), Black Tern (Chlidonias niger), Colorado River cutthroat trout
(Oncorhynchus clarki pleuriticus), Round tail chub (Gila robusta), and F l a n n e l m o u t h
sucker (Catostomus latipinnis) may also inhabit the Rico area (FWS 1994).

No National W e t l a n d Inventory maps have yet been prepared for this area (Earth
Science Informat i on Center ( E S I C ) 1994). T h e E P A ' s 1984 s a m p l i n g e f f o r t d i d n o t
i d e n t i f y we t lands or critical habitat within one mile of the s i te (EPA 1984b);
however, it is reasonable to assume that f o r e s t e d and emergent wetland
vegetation exists within the s p e c i f i ed four-mile target di s tance l imit . A
signi f i cant community of montane riparian fore s t (Populous augustifolia-Picea
pungens/Alnus incana) can be found on the east bank of the Dolores River within
four miles of the site. T h i s natural community is ranked rare to uncommon both
g l o b a l l y and in Colorado (Colorado Natural H e r i t a g e Program (CNHP) 1994).

4.2.2 Air Pathway S p e c i f i c Data G a p s

A f t e r p er f orming an analysis of all po t en t ia l sources on site, URS was not able
to i d e n t i f y addi t ional areas where data acquisition is required.
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4 . 3 G R O U N D W A T E R P A T H W A Y

The groundwater pa thway was evaluated on the po t en t ia l to release. No groundwater
monitoring data is available. The CPDES permit monitoring does show a release of
silver, lead and zinc f rom groundwater drainage di scharging f r o m the St. Louis Tunnel
(WMD 1994).

4.3.1 T a r g e t P o p u l a t i o n s

The p o p u l a t i o n p o t e n t i a l l y impacted by groundwater contamination consi s t s of
the users of three wel l s l i s t e d as household use by the Colorado S t a t e Engineer
( C S E 1994). Two of these wel l s are located approx ima t e ly one-half mile
upgradient o f the St. Louis Tunnel A d i t and i t ' s associated sources on the
Dolores River. Accord ing to the owner of one of these wel l s , no water quality
problems have been encountered since dri l l ing the well for a drinking water
source in 1990 (Jahnke 1990). The s ta te engineer l i s t s the well d e p t h as 160 f e e t ;
however, the owner was unsure what d e p t h the screened interval was p laced
(CSE 1994; Jahnke 1994). The third domestic well is at the south end of the
town of Rico, a p p r o x i m a t e l y one and one-half miles downgradient of the source
areas and below the c o n f l u e n c e of Silver Creek and the Dolores River ( C S E 1994;
USGS 1960). A p p r o x i m a t e l y s ix p e o p l e use these wel l s , p o s s i b l y for drinking
water (Jahnke 1994; U S D O C 1990).

4.3.2 W e l l h e a d Prote c t i on Area

The R-A site does not lie within a s tate or f e d e r a l l y de s ignated wellhead
pro t e c t i on area ( S t a t e o f Colorado , Department of H e a l t h , Water Qual i ty Control
Division ( W Q C D ) 1994).

4.3.2.1 Resource Use

Groundwater within the s p e c i f i e d four-mile target d i s tance limit is
l imited to the three household we l l s di scus sed in Sec t i on 4.3.1 and one
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industrial use well owned by the Rico Development Corporat ion (CSE
1994).

4.3.3 Groundwater Pathway S p e c i f i c Data G a p s

A f t e r p er f orming an analysis of all po t en t ia l s i te-related sources and associated
receptor targets, URS has been able to i d e n t i f y the f o l l o w i n g area where
additional data acquisition is required:

• Water qual i ty analyses of the three domestic wel l s , p a r t i c u l a r l y the s ingle
downgradient well.

4 . 4 S U R F A C E W A T E R P A T H W A Y

The sur face water pathway was evaluated on observed release. S e c t i o n 3.3, "Sit e
History and Preview Work," describes a number of investigations and s a m p l i n g e f f o r t s
in the Rico area. EPA consultants observed leachate f r om s e t t l i n g p o n d s on Silver
Creek entering the surface water, and iron-stained cobbles in both Silver Creek and the
Dolores River. The same consultant sampl ed sur fac e water and s ediments and de t e c t ed
elevated manganese in the sur face water and elevated arsenic, cadmium, c opper , iron,
lead, manganese and zinc in the sediments. S a m p l i n g by the BOR determined that
Silver Creek is the major source of mercury and other heavy meta l s in the u p p e r
Dolores River basin. In add i t i on , there have been numerous and continuing permit
violations for the R-A s e t t l i n g pond discharge point to the Dolores River. T h e s e
violations have been of cadmium, lead, silver and zinc. Observations have been made
of wastewater f l o w i n g into cyanide basins with p o t e n t i a l l y leaking liners ( W Q C D 1993).

4.4.1 Drinking Water Threa t

The drinking water threat is used to evaluate the threat associated with the
actual or potent ial release of hazardous substances f r om a site to drinking water
resources. There are no municipal drinking water diversions within f i f t e e n
downstream miles f r om the R-A site on the S t a t e E n g i n e e r ' s W a t e r Right s
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Report. There are twelve total diversions on the Dolores River, one of which
inc lude s domes t i c use in its m u l t i p l e use codes. T h i s water right is l i s t ed as the
St. Louis Tunne l and inc lude s industrial and s tockwatering as its other uses
( C S E 1994).

The town of Rico obtains its drinking water from a diversion on Silver Creek
above the po t en t ia l impac t s f r om R-A mining operations (Figure 2). The water
is treated through i n f i l t r a t i o n galleries and chlorinated ( E & E 1984c).

4.4.2 Human F o o d Chain T h r e a t

The human food chain threat is used to evaluate the threat associated with the
actual or po t en t ia l release of hazardous substances to sur face water containing
human f o o d chain organisms. ACC contractors f ound decreased aquatic l i f e in
the Dolores River in the 1980s, but did not at tribute it to the site (EPA 1984b).
A number of f e d e r a l l y l i s t e d threatened and endangered f i s h may ut i l ize the
sur face water habitat as di scus sed in the next section under Environmental
Threa t .

The S t a t e o f Colorado , Division o f W i l d l i f e ( C D O W ) conducted f i s h s tudie s on
two 500 f o o t reaches of the Dolores River near S p r u c e Creek, one and one-half
miles below Rico, in 1982 and f ound three rainbow trout between ten and twelve
inches in l ength and one small brown trout. The CDOW per f ormed habitat

/improvement in the form of instream boulders and check dams which led to
increased p o p u l a t i o n s of brown trout between f i v e and six inches in length in
1983. By 1984, CDOW f i s h sampl ing showed great ly increased p o p u l a t i o n s of
ten to twelve inch brown trout and s l i g h t l y increased p o p u l a t i o n s of rainbow
and brook trout ( S t a t e of Colorado , Division of W i l d l i f e ( C D O W ) 1994a). Local
bait and tackle shops conf irmed the presence of harvestable game f i s h in the
u p p e r reaches of the Dolores River (Duranglers 1994). The Dolores River above
Rico experiences heavy f i s h i n g pressure and CDOW stocks f i s h in the river
through the town of Rico. The upper head-waters of the Dolores River suppor t
a viable native cutthroat trout f i shery. Silver Creek has l i t t l e aquatic l i f e because
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of the heavily mineralized water below the mines; however, CDOW has stocked
native cutthroat trout a p p r o x i m a t e l y two miles above Rico in S i l v e r Creek and
they are doing r e la t iv e ly well (CDOW 1994b).

4.4.3 Environmental Threa t

The environmental threat is used to evaluate the threat as soc iated with the
actual or p o t e n t i a l ' r e l e a s e of hazardous substances f r o m a site to sensitive
environments s p e c i f i e d by s ta te and f ed era l s t a t u t e s . W h i l e no N a t i o n a l
W e t l a n d Inventory maps are avai lable for the upper Dolores River area, it may
be assumed that a l imited amount of emergent vege tat ion exi s t s within the
s p e c i f i e d f i f t e e n - m i l e downstream target di s tance l imit . The 1984 EPA s a m p l i n g
e f f o r t did not i d e n t i f y we t lands or critical habi tat s within one mile of the site
(EPA 1984b). A s ign i f i can t montane riparian f o r e s t can be f o u n d on the east
bank of the Dolores River within four downstream miles of the site area ( r e f e r
to Sec t i on 4.2.1 for more di scus s ion). Another montane riparian f o r e s t
community (Populous augustifolia/Cornus sericea) occurs along the Dolores River
approx imat e ly f i f t e e n miles downstream f r o m the R-A site. T h i s natural
community is ranked very rare g l o b a l l y and in C o l o r a d o (CNHP 1994).

F e d e r a l l y l i s t ed threatened and endangered aquatic species that p o t e n t i a l l y use
the Dolores River inc lude the Colorado squawf i sh (Ptychocheilus), the H u m p b a c k
chub (Gila cypha), the Bonytail chub (Gila elegans) and the Razorback sucker
(Xyrauchen texanus). F e d e r a l candida t e spec i e s inc lude the F l a n n e l m o u t h sucker
(Catostomus latipinnis), the Roundtail chub (Gila robusta) and the C o l o r a d o River
cutthroat trout (Oncorhynchus clarki pleuriticus) (FWS 1994a; FWS 1994b).

4.4.4 S u r f a c e W a t e r Pathway S p e c i f i c Data G a p s

A f t e r p e r f o r m i n g an analysis of all p o t en t i a l s i t e-re la t ed sources and a s soc ia t ed
receptor targe t s , URS i d e n t i f i e d the f o l l o w i n g data gap with regard to the s u r f a c e
water pathway:
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• Determination of whether proximal impacted wet lands are present on the
Dolores River.

4 .5 SOIL E X P O S U R E PATHWAY

The soil exposure pathway was evaluated based on the containment of on-site sources
and the presence of observed contamination to both on- and o f f - s i t e soils. No soil
sampling has been conducted at the R-A site.

4.5.1 T a r g e t Populat ions

4.5.1.1 Resident Popula t i on s

There are no known residents living on the R-A site or within 200 f e e t of
source areas at the R-A
no workers are on-site.

4.5.1.2 Nearby Popula t i on s

source areas at the R-A site (USGS I 9 6 0 ) . , The site is inactive; there fore ,;
Based on census data for the town of Rico, the Rico division and Dolores
County, approx imate ly 123 p e o p l e reside on, or live within 200 f e e t of,
contaminated soil areas (USDOC 1990; USGS 1960). There are no
restrictions to access of source materials on the site. Access roads lead
to mine adi t s , mil l s , tai l ings and ponds with no gates or f enc ing (EPA
1984b). Most of the mining proper t i e s in the R-A region were originally
patented and are now on private proper ty with approx imat e ly 2,500 acres
combined under one ownership. The R-A area is situated within the San
Juan National Fores t with small publ i c land parcels mixed within the
private mining propertie s . The area receives high recreational use.
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4.5.1.3 Terrestrial Sensi t ive Environments

The endangered Black-footed ferret and Bald eagle may ut i l ize the R-A
area. The proposed endangered Southwestern willow f l y c a t c h e r and
threatened Mexican spo t t ed owl also may be f ound in the Rico area (FWS
1994a; FWS 1994b). The f edera l candidate species N o r t h American
wolverine, Black Tern and Northern goshawk may util ize the site area as
habitat (FWS 1994a; FWS 1994b). Several montane riparian sensitive
communities are also found in the area (CNHP 1994).

4.5.2 Soi l Exposure Pathway S p e c i f i c Data G a p s

A f t e r evaluating aill potential site sources and associated nearby p o p u l a t i o n
targets, URS has i d e n t i f i e d the f o l l o w i n g data gaps with regard to the soil
exposure pathway:

• No residential soil sampling has been conducted at the R-A site.
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5.0 S U M M A R Y

The R-A site is an inactive mining area which began operations over 100 years ago as a silver
producer. In later per iods of operation, base-metal produc t i on f rom s u l f i d e ores and s u l f u r i c
acid f r om pyrite ores were the major goals of the mining operations. The site exist s in three
areas: The Rico-Argentine M i l l , mines and associated ta i l ings p i l e s and pond s on Silver Creek;
a s u l f u r i c acid p l a n t , cyanide heap leach p a d s and s e t t l i n g pond s on the Dolores River; and
ta i l ing s that have been moved into Rico for road cover. Cyanide heap leaching has been used
in two lined ponds with at least one minor release of leachate. All mine water drainage has
been routed through underground workings to discharge f rom the St. Louis Tunne l A d i t on
the Dolores River. The discharge is treated with slaked lime and is under a Colorado P o l l u t a n t
Discharge Elimination Sys t em permit with input f r om the EPA's N P D E S division. The permit
l imit s have been continuously violated with at least two N o t i c e of V i o l a t i o n and Cease and
Desist Orders issued by C D H .

A p p r o x i m a t e l y 123 p e o p l e reside in the Rico area. Most of these residents are probably located
on contaminated soils or within 200 f e e t of contaminated soils. There are no restrict ions to
access to the site. A p p r o x i m a t e l y six res idents p o t e n t i a l l y use groundwater as a drinking water
source. Several f e d e r a l l y l i s ted threatened and endangered species p o t e n t i a l l y use the area or
exist within the s p e c i f i e d target di s tance l imit s . F i s h are taken from the Dolores River within
the f i f t e e n - m i l e downstream target di s tance l imit , but the quantity of f i s h taken f rom the river
is unknown.

During this evaluation, URS was able to i d e n t i f y the f o l l o w i n g s ign i f i can t da ta gap s which exist
for the R-A site:

• Source characterization has not been conducted;

• Locat ion and sampl ing of proximal we t lands a long the Dolores River ( s u r f a c e water
pathway);

• Residential soil s ampl ing has not been conducted at the R-A site; and

• C o n f i r m a t i o n of the presence of threatened and endangered species.
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A P P E N D I X A
EPA PA Worksheet



PA W O R K S H E E T

S i t e Name Rico-Argentine_____________ City, S t a t e Rico, Colorado

C E R C L I S I D * COD980952519

Reported by Michael V. Carr____________________ Date October 11. 1994



H I G H L I G H T S :

A) IS T H E R E QUALITATIVE OR QUANTITATIVE E V I D E N C E OF A R E L E A S E TO AIR,
S U R F A C E W A T E R , G R O U N D W A T E R , O R S U R F A C E S O I L ? D E S C R I B E B R I E F L Y .
More detai l in items GW-1 (for groundwater pa thway), SW-5 ( f o r sur fac e water pa thway), A-1
(for air pathway), and SE-1 ( f o r soil exposure pathway).

Y e s , to surface water. S u r f a c e water sampl e s c o l l e c t ed for N P D E S monitoring
r e p e a t e d l y detect violations of permit s tandards for several metals. S u r f a c e water and
sediment sample s col lec ted f r om 1989 through 1993 by the Bureau of Reclamation
show metals l oading to the drainages.

B) I S T H E R E E V I D E N C E O F A N I M P A C T E D T A R G E T P O P U L A T I O N ? D E S C R I B E .

Pathway

Groundwater

S u r f a c e W a t e r

Soi l Exposure

Air

Targe t N o n e /
T a r g e t Size

Public drinking
W a t e r s u p p l y None
Domestic drinking
Water s u p p l y *ND (6)
Drinking water 123
Fishery *ND
Sens. env. *ND

P e o p l e within 200' 123
Terrestrial sens. env. *ND

P o p u l a t i o n 123

Brief Des cr ip t i on

Three w e l l s within a four-mile
radius are l i s t e d as household
use. No impacts noticed by
users.

The u p p e r Dolores River and
u p p e r Silver Creek are viable
f i sher i e s . CDOW improved
aquatic habitat in the Dolores
River below Rico in 1982
which has increased trout
p o p u l a t i o n s to harvestable
sizes. There have been
several N P D E S violations on
Dolores River.
F e d e r a l candidate species ands ta te species of concern
p o t e n t i a l l y exist in site area as
well as several threatened and
endangered species.
No air monitoring has been
conducted.

More
Discussion In

Sec t i on 4.3, 5.0

S e c t i o n 4.4, 5.0

Sect ion 4.5, 5.0

Sec t i on 4.2

*ND - Not Determined
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S I T E I N F O R M A T I O N
G-l. Directions to the site ( f r o m nearest easily recognized p o i n t ) .

From T e l l u r i d e , Colorado, proceed south on S t a t e H i g h w a y 145, over Lizard H e a d
Pass, approx imat e ly 30 miles.

G-2. Are there other po t en t ia l sources in the neighborhood to be aware of as the site is
evaluated? eg. Is the site in an indus tr ia l area, near a railroad, along a highway? Are sources
with similar contaminants to this site in the vicinity?

Yes. S i t e area is heavily mined, site sources are major sources in the area; however,
there are several other historical mining sites in the area, unrelated to R-A, which
may a f f e c t the environment. One example is the Mountain S p r i n g s / S p i l l Mine
upstream near the headwaters of Silver Creek which is reported to have a low pH.

Source of information: CDH F i l e s ; EPA F i l e s ; EPA 1993; U S G S 1900; U S G S 1905;
USGS 1974

Background/Operat ing H i s t o r y
G-3. Describe the operat ing history of the site:

Early mining began in 1861. Si lv er produc t i on peaked in the 1890s and base-metal
ore produc t ion peaked in 1927. A s u l f u r i c acid produc t i on p l a n t opera t ed f r o m 1955
through 1964. All mining operations ceased in 1971. Cyanid e heap l ea ch ing
occurred f rom 1973 through the la t e 1970s. Anaconda Mineral s C o m p a n y owned the
p r o p e r t y f r o m 1980 to 1988 and explored for molybdenum. Rico Development
Corporation owned the proper ty f r om 1988 to Apri l 1994 when they sold their
interests to Azure, Inc., f r om Phoenix, Arizona. A N P D E S permit was obtained in
1976. Frequent violations of the permit have occurred. BOR s a m p l i n g shows l o a d i n g
of heavy metals to the a d j o i n i n g sur fa c e water drainages.

Source of information: AMC 1994; BOM 1915; BOM 1939a; BOM 1939b;
BOM 1940; BOM 1942b; BOM 1943; BOM 1949a; BOM
1974; CDH 1988; DOM 1975a; DOM 1975b; DOM 1980;
DOM1981; DOM 1982; DOM 1983; E&E 1984a; E&E 1984b;
E&E 1985; E&E 1991a; E&E 1991b.

68-41881.41.00006
\ S I P \ S i t e s \ R i c o A r g \ F i n a l \ W r k s h e e t . P A : b a s



G-4. Describe site and nature of operations ( p r o p e r t y size, manufac tur ing , waste d i s p o s a l ,
storage etc.):

See #G-3. A p p r o x i m a t e site acreage is 2,500 acres. M i l l s , ta i l ings p i l e s and s e t t l ing
ponds near the sur fac e water bodies cover a p p r o x i m a t e l y 75 acres. Many other
t a i l ing s p i l e s are located in the site area. Some ta i l ings have been moved into the
town of Rico as gravel road cover with a reported e f f e c t of dying yards. The town
of Rico covers approx imat e ly 1,280 acres. T a i l i n g s p i l e s , ta i l ings pond s and s e t t l i n g
ponds typical of hardrock mining comprise the source areas.

Source of information: EPA 1984a; EPA 1984b; EPA 1993; USGS 1905; USGS 1974;
HMD 1994.

G-5. Describe any emergency or remedial actions that have occurred at the site:

None. Anaconda did some environmental work ( p l u g g e d ad i t s , maintained s e t t l i n g
ponds , built water treatment p l a n t ) while they owned the proper ty.

Source of information: AMC 1994, CDH f i l e s , EPA f i l e s .

G-6. Are there records or knowledge of accidents or s p i l l s involving site wastes? Are thereEmergency Response N o t i f i c a t i o n (ERNs) reports for this location?

None.

Source of information: EPA f i l e s .

G-7. Describe exi s t ing s a m p l i n g data and b r i e f l y summarize data quali ty (e.g. s ampl e
ob j e c t iv e , age / comparab i l i ty , analytical methods, de t e c t i on l imit s , Q A / Q C , va l ida tab i l i ty):

S a m p l i n g of surface water is conducted p er i od i ca l ly for the N P D E S permit. M e t h o d s
and Q A / Q C are unknown. BOR s a m p l i n g has been conducted yearly to trace
mercury and other metals l oad ing in the Dolores River and its tributaries.

Source of information: BOR 1994, WMD 1994.

68-41881.41.00006
\ S I P \ S i t e s \ R i c o A r g \ F i n a l \ W r k s h e e t . P A : b a s



G-8. Is there any other local , s ta t e or f e d e r a l regulatory involvement? Describe. I n c l u d e
permi t s , and names of contact indiv idual s within each government organization.

A G E N C Y
CDH

PROGRAM
N P D E S

C O N T A C T
K a t h l e e n Kalamen

P H O N E
692-3603

P E R M I T
CO-0029793

G-9. A t t a c h site sketch or schematic. I n c l u d e all pert inent f e a t u r e s i n c l u d i n g w e l l s , s torage
areas, underground storage tanks, source areas, bu i ld ing s , access roads, areas of ponded
water. Refer to f i g u r e ( s ) submit ted with text of report if a p p r o p r i a t e .

Refer to f i g u r e s 1 and 2.

SOURCE C H A R A C T E R I Z A T I O N
WC-1. Describe each source at the site, on T a b l e 1, in terms of source type , containment,
s i z e / a r e a / v o l u m e / q u a n t i t y , and substances present. See HRS T a b l e s 2-5 and 5-2 for source
descr ipt ions , T a b l e s 3-2, 4-2, 4-8, 5-6, 6-3, and 6-9 for containment.

WC-2. B r i e f l y describe how waste quantity was e s t imated (eg. historical records or m a n i f e s t s ,
permit appl i ca t ions , air photo measurements, etc.):

EPA's s a m p l i n g team in 1984 est imated the t o ta l size and amount of source material
on the site.

Source of information: EPA 1984a; EPA 1984b.
WC-3. Describe any restrictions or barriers to a c c e s s i b i l i ty of on-site sources.

None.

Source of information: 1984b.
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G R O U N D W A T E R C H A R A C T E R I S T I C S
GW-1. Any pos i t ive or circumstantial evidence of a release to groundwater? Describe.

Yes. S u r f a c e water and sediment s a m p l i n g show metal s l oad ing to these media.
V a l l e y fill and alluvial material form an unconfined aqui f er that p o t e n t i a l l y interacts
with mine water discharge and sur fac e water bodies. No s p e c i f i c groundwater
sampl ing has been conducted other than mine discharge for N P D E S monitoring.

Source o f information: EPA 1984b; U S G S 1 9 0 0 ; U S G S 1 9 0 5 ; U S G S 1 9 7 4 ; WMD1994.

GW-2. Any pos i t ive or circumstantial evidence of a release to drinking water users? Describe
analytes, de tec t ion limits, background, hits , number of users, locat ions, Q A / Q C .

None reported. Three household use well s are within the four-mile target dis tance
limit and serve a p p r o x i m a t e l y six re s idents . Two of these well s are approx ima t e ly
three-quarters of a mile upgradi ent . The other is located within the town of Rico,
p o t e n t i a l l y near tail ings used as road cover. All other drinking water sources are
surface water diversions from above the site area.

Source of information: CDH f i l e s ; EPA f i l e s ; WMD 1994.

GW-3. B r i e f l y describe the geologic s e t t ing.

Alluvial material f r o m wash and l a n d s l i d e s masks the under ly ing geology. A shallow
unconfined aquifer exist s in the alluvial material. The C u t l e r Format ion is the
youngest f o r m a t i o n exposed at the site and is at least 2,800 f e e t thick. Frac ture s inbedrock forms a deeper aquifer. Geothermal S p r i n g s are f ound in the site area.

GW-4. Describe g e o l og i c /hydrogeo l og i c units on T a b l e 2. Give names, d e s c r ip t i on s , and
characteristics of consol idated and unconsol idated zones beneath the site.

GW-5. Is the site in an area of karst terrain or a karst aquifer?

No.
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GW-6. Net Prec ip i ta t i on (per HRS section 3.1.2.2).

4.1 inches.

S U R F A C E W A T E R C H A R A C T E R I S T I C S
SW-1. Mean annual pr e c ip i t a t i on (per HRS section 4.0.2)=
count intermittent channels as sur fac e water.

12.8" . If l e s s than 20", then

SW-2. Discuss the probable sur fac e water f l o w pa t t e rn f r o m the site to s ur fa c e waters:

The ta i l ings p i l e s f r om the Rico-Argentine Mill are in S i l v e r Creek with ta i l ing p o n d s
a p p a r e n t l y draining d i r e c t l y into Silver Creek. The St. Loui s Tunne l A d i t drains into
a slaked lime treatment system and then a series of s e t t l i n g p o n d s b e f o r e d i s charging
into the Dolores River. T h i s di scharge has a N P D E S permit .

Source of information: EPA 1984b; WMD 1994.
SW-3. If sur face water exis t s within 2 miles of the site, describe s u r f a c e water segments
within the 15-mile di s tance limit.

Segment Name

Dolores River
Silver Creek

R i v e r / L a k e / T y p e

River
Creek

F r e s h / S a l t
W a t e r

Fre sh
F r e s h

S t a r t ( m i . )

0
0

End (mi.)

15
0.75

F l o w I n
c f s
136

ND

Groundwater to surface water dis tance N/A A n g l e 0
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SW-4. Provide a schematic diagram or s i m p l e f igure which describes sur face water
segments, locates target s , i d e n t i f i e s f l o w direction, P P E ( s ) , etc. Refer to f i g u r e ( s ) submitted
with text of report if appropr ia t e .

Refer to f i g u r e s 1 and 2.

S W - 5 . Any pos i t ive or circumstantial evidence of a release to sur face water? Evidence of a
release by direct observation? Is the source located in sur face water? Describe.

Yes. T a i l i n g p i l e s are p lac ed in Silver Creek and tai l ings pond s are discharging to
Silver Creek. S u r f a c e water and sediment sampl ing s p er formed by BOR in Silver
Creek and the Dolores River show metals l o a d i n g occurring. The N P D E S monitoring
sampl ing show repeated exceedances of permit s tandards for metals.

Source of information: BOR 1994, WMD 1994.

SW-6. Any posit ive or circumstantial evidence of a release to surface water target
p o p u l a t i o n s ? Describe analyte s , de t e c t i on l imit s , background, hits, number of users, locat ions ,
Q A / Q C .

No. An ACC contractor in the 1980s f ound decreased aquatic l i f e in the Dolores
River below the site but could not at tr ibute the s i tuation to the site. No target-
s p e c i f i c s a m p l i n g has been conducted at this site.

Source of in format ion: EPA 1984b.

SW-8. Is the site or port ions thereof located in s u r f a c e water? Y e s .

Is the site located in the 1 - <10 yr f l o o d p l a i n ?

>100-500 yr?
>500 yr?
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SW-9. Two-year 24-hour r a i n f a l l 1.5"

T A R G E T S
T-l. Discuss groundwater usage within four miles of the site:

There are no municipal wells within the sp e c i f i ed four-mile target distance limit. Five
wel l s are l i s t ed by the C S E ; one owned by the CDOT for wash water in a maintenance
shop, one is l i s t ed as industrial use and three are l i s t e d as household use. Two of the
household wel l s are a p p r o x i m a t e l y three-quarters of a mile upgrad i en t and one is
a p p r o x i m a t e l y three-quarters of a mile "downgradient.

Source of information: CSE 1994, USDOC 1990.
T-2. Summarize the drinking water p o p u l a t i o n served via groundwater within f our miles of
the site:

0 - 1/4 mi
1/4 - 1 / 2 mi
1/2 -1 mi ___0
1 - 2 mi ___0
2 - 3 mi ___0
3 -4mi ___0

A t t a c h ca l cu la t ions for p o p u l a t i o n apport ionment in blended systems.
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T-3. I d e n t i f y and locate any of the f o l l o w i n g surface water targets within 15 miles of the
site: drinking water p o p u l a t i o n ( s ) served by intakes, f i sh er i e s , sensitive environments
described in T a b l e 4-23 of the HRS, and we t land s as d e f i n e d in the F e d e r a l Register.

T a r g e t s

Montane
riparian
Dolores
F i s h e r y

Dist. From
S i t e

4 miles

1 mile

SW
Body

Dolores
River
Dolores
River

F l o w
I n c f s

136

136

P o p u l a t i o n
S e r v e d / S i z e
( I n c l . U n i t s )

ND

ND

Contamination
K n o w n / S u s p e c t e d

Meta l s

M e t a l s

One sur fac e water diversion is l i s t ed as m u l t i p l e use i n c l u d i n g domestic. T h i s
diversion is the St. Louis T u n n e l , actual domest ic use is unknown.

T-4. Summarize the p o p u l a t i o n within a four-mile radius of the site:

on site
0 - 1/4 mi
1/4 - 1/2 mi
1/2 - 1 mi
1 - 2 m i
2 - 3 mi
3 - 4 mi

T o t a l Pop.
0
0
8

76
18
10
11

Worker Pop.
0

T-5. I d e n t i f y and locate any terrestrial sensitive environments described in T a b l e 5-5 of the
H R S .

Potential habitat for f ed era l candidate s species, N o r t h American Wolverine and
Northern Gas Hawk. Potential habitat for f e d e r a l l y l i s t ed threatened and endangered
Bald Eagle, Peregrine F a l c o n and Mexican S p o t t e d Owl. Potential habitat for montane
riparian f o r e s t that is ranked very rare g l o b a l l y and in Colorado.
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T-6. Describe any po s i t ive or circumstantial evidence of a release to air target p o p u l a t i o n s ?
Of a release by direct observation where target p o p u l a t i o n exists within 1/4 mile of the site?
Describe analytes, de tec t ion limits, background, hits , number of users, locat ions , Q A / Q C .

No air monitoring has been conducted at this site. No observations are avai lab l e
concerning dust f r om ta i l ings or pond s blowing o f f - s i t e .

T-7. I d e n t i f y and locate any potent ia l or known resident soil exposure p o p u l a t i o n s , if
present. Describe condit ions which lead the researcher to suspec t contaminated soil within
200' of residences, if this condit ion exists.

None known.
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T A B L E 1
W A S T E C O N T A I N M E N T A N D H A Z A R D O U S S U B S T A N C E I D E N T I F I C A T I O N 1

S O U R C E T Y P E

T a i l i n g p i l e s ,
p o n d s
Mine a d i t s

S I Z E
( V o l u m e / A r e a )
75 acres

E S T I M A T E D
W A S T E Q U A N T I T Y
400,000 tons

1.5 mi l l i on g a l l o n s
per day

S P E C I F I C
C O M P O U N D S

Heavy meta l s ,
cyanide
Heavy metal s

C O N T A I N M E N T 2

None

Lime treatment
system

S O U R C E S OF
I N F O R M A T I O N

CDH f i l e s ; EPA f i l e s

W M D f i l e s

Use add i t i ona l sheets if necessary.
Evaluat e containment of each source f r o m the per spec t ive of each migration pa thway (e.g., groundwater pa thway -
non-existent, natural or synthet i c l iner, corroding underground storage tank; s u r f a c e water - inadequate f r e eboard,
corroding bulk tanks; air - uns tab i l i z ed s l a g p i l e s , l eaking drums, e tc .)
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T A B L E 2
H Y D R O G E O L O G I C I N F O R M A T I O N 1

S T R A T A
N A M E / D E S C R I P T I O N T H I C K N E S S ( f t . ) H Y D R A U L I C

C O N D U C T I V I T Y ( c m / s e c )
T Y P E OF

D I S C O N T I N U I T Y 2 S O U R C E OF
I N F O R M A T I O N

A l l u v i a l F i l l 10-40 None EPA 1984b; O f f i c e of
the Federa l Register
1990; USGS 1900;
USGS 1905; USGS 1974

Bedrock ( C u t l e r and
older F o r m a t i o n s )

> 2,800 l O ' 5 N o n e EPA 1984b; O f f i c e of
the Federal Register
1990; USGS 1900;
U S G S 1905; U S G S 1974

1 Use add i t i ona l sheets if necessary.
2 I d e n t i f y the type of a q u i f e r d i s c o n t i n u i t y within f our-mi l e s f rom the site (e.g., river, s trata "pinches out", etc.).
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